[claims 

What is Claimed is: 

1. A method for detecting a threshold temperature in an integrated 
circuit comprising the steps of: 

generating a constant current source from & power supply; 
generating a voltage reference from said constant current source 
wherein said voltage reference is substantially constant over a range of 
temperatures of said integrated circuit and a range of power supply voltages; 

generating a sensing voltage wherein skid sensing voltage amplitude 
exhibits a linear relationship with said temperature of said integrated circuit; 

scaling said sensing voltage to generate a comparison voltage such that 
when said integrated circuit attains said threshold temperature said 
comparison voltage is substantially equal to said voltage reference; 

comparing said reference voltage to said comparison voltage; and 
generating a signal when said comparison voltage exceeds said 
reference voltage to indicate said integrated circuit temperature surpassed said 
threshold temperature. / (^^^ 

2. The method for detecting a threshold temperature in an 
integrated circuit as claimed in claim 1 further comprising the step of 
programming a threshold temperature by specifying a scale factor for scaling 
said sensing voltage. 

3. The method for detecting a threshold temperature in an 
integrated circuit as claimed in claim 2 wherein: 

the step of generating a constant voltage reference comprises the step 
of generating a silicon bandgap voltage reference; and 
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the step of generating a sensing voltage comprises the step of 
generating a base to emitter voltage (V D e) from a bipolar transistor. 

4. The method for detecting a threshold temperature in an 
integrated circuit as claimed in claim 3 wherein/ the step of scaling said 
sensing voltage comprises the step of providing a plurality of resistors, 
wherein a first resistive element is coupled Worn the base to the collector of 
said bipolar transistor, and a second resistive element, comprising at least one 
resistor, is coupled from the base of said bipolar transistor to ground, wherein 
said first resistive element and said second resistive element generate a scale 
factor for scaling said sensing voltage. 

5. The method for detecting a threshold temperature in an 
integrated circuit as claimed in claim 4 wherein the step of programming a 
threshold temperature by specifying a scale factor comprises the steps of: 

coupling metal oxide semiconductor field effect transistors (MOSFETs) 
in parallel for each resistor comprising said second resistive element; and 

biasing said MOSFETs so as to select a combination of said resistors in 
said second resistive element so as to specify said scale factor for scaling said 
sensing voltage. / 

6. The method ror detecting a threshold temperature in an 
integrated circuit as claimed in claim 4 wherein said at least one resistor 
comprising said second resistive element is binary weighted. 
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7. The method for detecting a threshold temperature in an 
integrated circuit as claimed in claim 1 wherein said integrated circuit 
comprises a microprocessor. 

8. An apparatus for detecting a threshold temperature in an 
integrated circuit comprising: 

current source means for generating a constant current source; 

voltage reference means coupled to said /constant current source means 
for generating a voltage reference from said constant current source wherein 
said voltage reference is substantially constant over a range of temperatures of 
said integrated circuit; / 

temperature sensing means for generating ^sensing voltage wherein 
said sensing voltage amplitude exhibits /a linear relationship with said 
temperature of said integrated circuit, iaid temperature sensing means 
including scaling means for scaling said sensing voltage to generate a 
comparison voltage such that wheniaid integrated circuit attains said 
threshold temperature said comparison voltage is substantially equal to said 
voltage reference; and 

comparison means coupled to said temperature sensing means and 
said voltage reference means for comparing said reference voltage to said 
comparison voltage, and generating a signal when said comparison voltage 
exceeds said reference voltage to indicate said integrated circuit temperature 
attained said threshold temperature. 



9. The apparatus for detecting a threshold temperature in an 
integrated circuit as claimed in claim 8 further comprising programming 
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means for programming a threshold temperature by specifying/a scale factor 
for scaling said sensing voltage. 

10. The apparatus for detecting a threshold temperature in an 
integrated circuit as claimed in claim 9 wherein: 

said voltage reference means generates a sili<j6n bandgap voltage 
reference; and 

said temperature sensing means comprised a bipolar transistor for 
generating a base to emitter voltage (Vbe) for said sensing voltage. 



11. The apparatus for detecting a /threshold temperature in an 
integrated circuit as claimed in claim 10 wherein said scaling means 
comprises a plurality of resistors, wherein a first resistive element is coupled 
from the base to the collector of said bipolar transistor, and a second resistive 
element, comprising at least one resistor, is coupled from the base of said 
bipolar transistor to ground, wherein said first resistive element and said 
second resistive element generated scale factor for scaling said sensing 
voltage. 




12. The apparatus tor detecting a threshold temperature in an 
integrated circuit as claimep in claim 11 wherein said programming means 
comprises: 

a plurality of metil oxide semiconductor field effect transistors 
(MOSFETs) coupled inyparallel with each resistor comprising said second 
resistive element; anc 
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biasing means for biasing said MOSFETs so as to select a combination 
of said resistors in said second resistive element to specify said scale factor for 
scaling said sensing voltage. 

13. The apparatus for detecting a threshold temperature in an 
integrated circuit as claimed in 11 wherein said at feast one resistor 
comprising said second resistive element is binary weighted. 

14. The apparatus for detecting a threshold temperature in an 
integrated circuit as claimed in 8 wherein saia integrated circuit comprises a 
microprocessor. 




15. An apparatus for detecting p threshold temperature in an 
integrated circuit comprising: 

a constant current source circuit; 

a silicon bandgap reference circuit coupled to said constant current 
source circuit, said voltage reference circuit generating a silicon bandgap 
voltage reference, from said constant current source, wherein said silicon 
bandgap voltage reference is substantially constant over a range of 
temperatures of said integratedycircuit; 

a bipolar transistor wherein a base to emitter voltage (Vbe) from said 
bipolar transistor generates a/temperature sensing voltage of said integrated 
circuit, said current source ^arcuit being coupled to a collector of said bipolar 
transistor; 

a voltage divider circuit comprising a scale factor coupled to said 
bipolar transistor for scaling said Vbe to generate a comparison voltage such 
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that when said integrated circuit attains said threshold tempe/ature, said 
comparison voltage is substantially equal to said silicon bandgap voltage; and 

a comparator coupled to said collector of said bipolar transistor and to 
said voltage reference circuit, said comparator comparing said silicon bandgap 
voltage to said comparison voltage, and generating a signal when said 
comparison voltage exceeds said silicon bandgap voltage to indicate said 
integrated circuit temperature attained said threshcwd temperature. 

16- The apparatus for detecting a threshold temperature in an 
integrated circuit as claimed in claim 15 wherein said voltage divider circuit 
comprises a plurality of resistors, wherein a first resistive element is coupled 
from the base to the collector of said bipolar transistor, and a second resistive 
element, comprising at least one resistor, is coupled from the base of said 
bipolar transistor to ground, wherein said first resistive element and said 
second resistive element generate said scale factor for scaling said Vbe- 



a thresho 



17. The apparatus for detecting a threshold temperature in an 
integrated circuit as claimed in claim 16 further comprising: 

a plurality of metal oxide semiconductor field effect transistors 
(MOSFETs) coupled in parallel with each resistor comprising said second 
resistive element; and 

a plurality of programing voltages input to said MOSFETs for biasing 
said MOSFETs so as to select a combination of said resistors in said second 
resistive element to specify said scale factor for scaling said sensing voltage. 
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18. The apparatus for detecting a threshold temperature in an 
integrated circuit as claimed in 16 wherein said at lerfst one resistor 
comprising said second resistive element is bin^y weighted. 

a- 

19. The apparatus for detecting d threshold temperature in an 
integrated circuit as claimed in 15 wherein said integrated circuit comprises a 
microprocessor. 



20. A microprocessor comprising: 

processing means for executing a plurality of instructions, said 
processing means including programmim/means for generating a value 
representative of a threshold temperature for s ^d>mi croprocessor; and 
programmable thermal sensoi/means coupled to said processing 
means for detecting temperature characteristics in said microprocessor, said 
thermal sensor means receiving/said value for said threshold temperature 
and generating a detect signaj/when said microprocessor attains said 
threshold temperature. 



21. The microprocessor as set forth in/claim 20 further comprising 
fail safe sensor means, said fail safe sensor mparts comprising a pre- 
determined fail safe critical temperature ana sensing said temperature of said 
microprocessor such that if said microprocessor attains said fail safe critical 
temperature, said fail safe sensor halts>operation of said microprocessor. 



22. The microprocessor asset forth in claim 20 wherein said 
processing means comprises interrupt means for changing control of 
execution of said instructions xk said processing means based on an event, 
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and comprising a thermal sensor interrupt service routine, said detect signal 
of said thermal sensor being coupled to said interrupt means/such that 
detection of said threshold temperature generates an interrupt in said 
processing means, and generation of said interrupt in sa^a microprocessor 
invokes said thermal sensor interrupt service routine. 

23. The microprocessor as set forth in claim 22 further comprising 
clock means coupled to said processing means fo/ generating clock timing to 
provide timing for said processing means, said/thermal sensor interrupt 
service routine controlling said clock means so as to reduce the frequency of 
said dock. 

24. The microprocessor as setiorth in claim 22 further comprising a 
fan coupled to said processing unit for cooling said microprocessor, said 
thermal sensor interrupt service royitine activating said fan to cool said 
microprocessor. / 

25. The microprocessor as set forth in claim 20 further comprising 
clock control means coupled/to said processing means including a clock for 
generating timing for said /processing means and a counter for controlling the 
frequency of said dock, said programming means receiving said detect signal, 
and programming saidyclock control means so as to reduce the frequency of 
said dock when said jfliermal sensor means detects said threshold 
temperature. 



26. The/microprocessor as set forth in claim 20 wherein said 
programming means further includes reset means for programming said 
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thermal sensor after detection of a threshold 
circuit, said programming means receiving said 



temperature in said integrated 



feet 



signatand 

programming a value in said thermal senspr / means indicatinga new 



threshold temperature. 



27. A microprocessor comprising: 

a processing unit for executing operations ^accordance with a 
plurality of instructions, said processing unit including a read only memory 
(ROM) storing a microprogram and an internal register, said microprogram 
generating representative of a threshold temperature for said microprocessor, 
and storing said value in said internal register; and 

a programmable thermal sensor coupled to said processing unit for 
detecting temperature characteristics in said microprocessor, said 
programmable thermal sensor receiving said value from said internal register 
for said threshold temperature' and transmitting a detect signal, to said ROM 
and said processing unit, wlten said microprocessor attains said threshold 
temperature. 



28. The microprocessor as set forth/(n claim 27 further comprising a 
fail safe sensor comprising a predetermined fail-safe critical temperature and 
sensing said temperature of said microprocesso^mch that if said 
microprocessor attains said fail saf/critical temperature, said fail safe sensor 
halts operation of said microprocessor. 



30. The microprocessor as set forth in claim 27 wherein said 
processing unit comprises an fnjerrupt handler for changing control of 
execution of said instructions m\said processing unit based on an event, and 
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an interrupt handler service roui ine, said detect signal of said thermal sensor 
being coupled to said interrupt liandler such that detection of said threshold 
temperature generates an intern ipt in said processing unit, and generation of 
said interrupt in said microprocessor invokes said thermal sensor interrupt 
service routine for controlling the temperature of said microprocessor. 



31. The microprocessor 
dock coupled to said processin 5 
processing unit, said thermal 
dock so as to reduce the freqi 



as set forth in daim 30 further comprising a 
unit for generating dock timing for said 
s|ensor interrupt service routine controlling said 
uep\cy of said dock timing. 



32. 



A 

The microprocess j 



external sensor logic coupled t< > 
said external sensor logic, and i 




§et forth in daim 30 further comprising a 
cooling said microprocessor, said 
he activating said fan to cool said 



fan coupled to said proces 
thermal sensor interrupt se 
microprocessor. 



33. The microprocessor as set forth in claim 27 further comprising 



said processing unit and a counter coupled to 
clock to provide timing for said processing 



unit, said external sensor logic deceiving said detect signal, and programming 
said counter to reduce the frequency of said dock when said thermal sensor 
means detects said threshold temperature. 



34. The microprocessor! as set forth in claim 27 wherein said 
microprogram further indudes alreset function that programs said thermal 
sensor after detection of a threshold temperature, said microprogram 
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receiving said detect signal and plrogramming a value in said thermal sensor 
means indicating a new thresholc I temperature. 

35 A computer system < romprising: 
a microprocessor comprisir g; 

a processing unit for executing operations in accordance with a 
plurality of instructions, 

a thermal sensor programming circuit for generating a value 

mature for said microprocessor, 
a programmable thermal sensor coupled to said processing unit 
for detecting temperature characteristics in said microprocessor, said 



representative of a threshold tern 



programmable thermal senso 
programming circuit and trars 
when said microprocessor att 
an interrupt han 
instructions in said processing 
an output display device 



saic 



Mar 



:eiving said value from said thermal sensor 
a detect signal, said processing unit, 
threshold temperature, 
'changing control of execution of said 
^t based on an event, 

nduding an input/output (I/O) coupled to 
said microprocessor for displaying pixels; and 

a memory coupled to said microprocessor for storing said plurality of 
instructions and data, said plurality of instructions including an interrupt 
service routine and an operating system, said interrupt handler in said 
microprocessor receiving said c letect signal and calling said interrupt service 
routine, and said interrupt sendee routine generating a message indicating 
the microprocessor attained said threshold temperature, said message being 
displayed to said output display via said operating system. 
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36. The computer systerh as set forth in claim 35 wherein said 
microprocessor further comprises Mail safe sensor comprising a pre- 



determined fail safe critical temj 
microprocessor such that if said 



and sensing said temperature of said 
coprocessor attains said fail safe critical 



temperature, said fail safe sensor halts operation of said microprocessor. 




l 
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